Polyamine stimulation of ribosomal synthesis and activity in a polyamine-dependent mutant of Escherichia coli.
A polyamine-dependent mutant of Escherichia coli KK101 was isolated by treatment of E. coli MA261 with N-methyl-N'-nitro-N-nitrosoguanidine. In the absence of putrescine, doubling time of the mutant was 496 min. The mutation was accompanied by a change in the nature of the 30 S ribosomal subunits. Addition of putrescine to the mutant stimulated the synthesis of proteins and subsequently, this led to stimulation of RNA and DNA synthesis. Under these conditions, we determined which proteins were preferentially synthesized. Putrescine stimulated the synthesis of ribosomal protein S1 markedly, but stimulated ribosomal proteins S4, L20, and X1, and RNA polymerase slightly. The amounts of initiation factors 2 and 3 synthesized were not influenced significantly by putrescine. The preferential stimulation of the synthesis of ribosomal protein S1 occurred as early as 20 min after the addition of putrescine, while stimulation of the synthesis of the other ribosomal proteins and RNA polymerase appeared at 40 min. The stimulation of the synthesis of ribosomal RNA also occurred at 40 min after addition of putrescine. Our results indicate that putrescine can stimulate both the synthesis and the activity of ribosomes. The increase in the activity of ribosomes was achieved by the association of S1 protein to S1-depleted ribosomes. The early stimulation of ribosomal protein S1 synthesis after addition of putrescine may be important for stimulation of cell growth by polyamines.